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The American Benjamin Thompson (1753-1814) was one 
of the most brilliant experimenters of his era, but he was also 
an adventurer. Moreover, he was a spy in the American War 
of Independence, and then made a brilliant political career in 
Germany in the service of the Elector of Bavaria, who made him 
Count Rumford, as he is often remembered.

Thompson made his most important discovery in the 
Munich arsenal; whilst he was in charge of Bavarian munitions, 
he observed that during the boring of cannons, that is, in the 
process of drilling the gun barrel from a solid metal block, an 
intense heat was produced in the cannon and the shavings of 
the extracted metal. This led him to reflect on the nature of 
heat, a central question in the physics of the time.

According to the caloric theory prevailing at the time, there 
existed a fluid, called caloric, which is transferred from one 
body to another in heat exchanges.

According to this theory, in friction between bodies, as in 
the boring of the cannon, the caloric would be “squeezed” out 
and then lost, like wringing a sponge full of water, which flows 
away. In such a case, it should be possible to measure this loss. 

Thompson immersed all the apparatus 
for boring the cannon in water at ambient 
temperature and began the boring process. 
He measured the time necessary for the 
water to reach boiling point. He repeated 
the measurement for different bores, and 
realised that the time taken to reach boiling point was always 
the same. The production of caloric seemed inexhaustible.
He concluded that: 

“anything which any insulated body, or system of bodies, can 
continue to furnish without limitation, cannot possibly be 
a material substance; and it appears to me to be extremely 
difficult, if not quite impossible, to form any distinct idea 
of anything capable of being excited and communicated in 
the manner the Heat was excited and communicated in 
these experiments, except it be MOTION.”

In his experiments, how did Thompson risolve the 
problem of measuring the temperature of solid objects, 
such as the cannon?

Complete with:
away • inexhaustible • repeated • caloric • motion • same • 
impossible • time • friction • lost • communicated • 
immersed • measured
According to the caloric theory, in ________ between bo-
dies, as in the boring of the cannon, the caloric would be 
“squeezed” out and then _______, like wringing a spon-
ge full of water, which flows _______. In such a case, 
it should be possible to measure this loss. Thompson 
_________ all the apparatus for boring the cannon in wa-
ter at ambient temperature and began the boring process. 
He ________ the __________ necessary for the water to 
reach boiling point. He _________ the measurement for 
different bores, and realised that the time taken to reach 
boiling point was always the ________. The production 
of caloric seemed _________. Thompson concluded that 
it is practically ________ to explain “the manner the Heat 
was excited and __________ in these experiments, except 
it be ________”.

1 Match questions and answers.

QUESTIONS ANSWERS

A. What was the 
underlining idea behind 
the caloric theory?

1. Yes, although the 
apparatus was immersed 
in water it was not 
completely isolated from 
the wider environment.

B. Did Thompson 
categorically disprove 
the caloric theory?

2. No, as the caloric theory 
was based on the 
conservation of heat 
it was modified to the 
conservation of energy 
and lived on.

C. Was there any problem 
with Thompson’s 
experimental 
arrangement?

3. Because a huge amount 
of heat would melt it.

D. Why did Thompson 
have difficulty with the 
idea that the cannon 
provided a seemingly 
inexhaustible supply of 
caloric?

4. That heat is conserved, 
it flows as a fluid or gas 
from hotter to colder 
regions.

A. ________   B. ________  C. ________  D. ________
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